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, Siu [11] ,
Corlette [1] . , $Sp(n, 1)(n\geq 2),$ $F_{4}^{-20}$
$\ell-$
. Gromov-Schoen [3] ,
, Corlette
, 1 .








$p,$ $r$ $\infty,$ $n,$ $N$ ($n$ 3 ) ,








. $\Gamma$ $G$ 2 , $\rho$ : $\Gammaarrow H$ , $\rho(\Gamma)$ $H$
. :
(i) $p=r$ , $\rho$ $G$ $H$ .
(ii) $p\neq r$ , $\rho(\Gamma)$ $H$ ( ) .
, . $K$ $G$
3 , $X=G/K$ . $X$ , $p=\infty$
, $p$ ( 5
). $L$ $H$ , $\mathrm{Y}=H/L$ . r
$f$ : $Xarrow \mathrm{Y}$ , $f$ , $\rho(\Gamma)$ &\eta
$\mathrm{Y}$ . $\rho(\Gamma)$ $L$ ( $L$
) , (ii) . ,
(i) , $p=\infty$ , $f$ , $p$
.










$2G$ , $\Gamma\backslash G$
$3K=\{$
SO(n) $(p=\infty)$
$PGL(n, \mathrm{Z}_{p})$ $(p\hslash\backslash \cdot\ovalbox{\tt\small REJECT}\Re)$
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(i) Jost $[4,5]$ ,
(ii) Lebeau [9] ,





(NPC , CAT(0) ) , $(\mathrm{Y}, d_{\mathrm{Y}})$
:
(i) $(\mathrm{Y}, d_{\mathrm{Y}})$ . , $\mathrm{Y}$ 2 $p,$ $q$ ,
$d_{\mathrm{Y}}(p, q)$ $p$ $q$ rectffiable . (
. )
(ii) $\mathrm{Y}$ 3 $q,$ $r$ 2 $\gamma_{p,q}$ ( $c$), $\gamma_{q,r}$ ( $a$) $\gamma_{t,p}$
( $b$) , : $0<\lambda<1$
, $\gamma_{q,r}$ $\lambda$ : $1-\lambda$ $q_{\lambda}$ . ,
$d_{\mathrm{Y}}(q_{\lambda}, q)=\lambda a$, $d_{\mathrm{Y}}(q_{\lambda}, r)=(1-\lambda)a$
. p-q-r-( ) , $\overline{p},\overline{q},\overline{r}$
$a,$ $b,$ $c$ , $q_{\lambda}$ $\overline{q}_{\lambda}=\overline{q}+\lambda(\overline{r}-\overline{q})$
. , $q_{\lambda}$ $p$ $d_{\mathrm{Y}}(p, q_{\lambda})$
$|\overline{p}-\overline{q}_{\lambda}|$ .
$d_{\mathrm{Y}}(p, q_{\lambda})^{2}\leq(1-\lambda)d_{\mathrm{Y}}(p, q)^{2}+\lambda d_{\mathrm{Y}}(p, r)^{2}-\lambda(1-\lambda)d_{\mathrm{Y}}(q, r)^{2}$
.
(ii) , 2
. , $\mathrm{Y}$ .
$\Sigma$ , $X$ . $X$ $\Sigma$ $\Gamma=\pi_{1}(\Sigma)$
, $\Sigma=\Gamma\backslash X$ . , I $r$ $\prime \mathrm{r}(r)$ . $\Gamma$ $X$
184
, $\Gamma$ $X(r)$ . F-
$\mathcal{F}(r)$ .
$\mathrm{Y}$ , $\rho$ : $\Gammaarrow \mathrm{I}\mathrm{s}\mathrm{o}\mathrm{m}(\mathrm{Y})$ . $f$ :
$X(0)arrow \mathrm{Y}$ k , $f(\gamma x)=\rho(\gamma)f(x)(x\in X(0), \gamma\in\Gamma)$
. $\rho$ $\rho-$ . , r , $\mathcal{F}(0)$
$\mathrm{Y}$ .
$\mathrm{Y}$ , $f$ : $X(0)arrow \mathrm{Y}$ $\overline{f}$ : $Xarrow \mathrm{Y}$
, $f$ $\rho-$ $\overline{f}$ $\rho-$ . , $\overline{f}$ ,
( [7, p.639, Lemma 25.1] ).
$p_{0},$ $\cdots,p_{r}$
$\mathrm{Y}$ , $t_{0},$ $\cdots,$ $t_{r}$ $\sum_{i=0}^{r}t_{i}=1$ .
,
$F(q)= \sum_{i=0}^{r}t_{i}d_{\mathrm{Y}}(p_{i}, q)^{2}$
$p\in \mathrm{Y}$ . $p$ $\sum_{i=0}^{r}t_{i}p_{i}$ .
, $X$ $s$ ( $x_{0},$ $\ldots,$ $x_{r}$ ) , $\overline{f}$ $s$
$\sum_{i=0}^{r}t_{i}x_{i}\mapsto\sum_{i=0}^{r}t_{i}f(x_{i})$ $(t_{i} \geq 0, \sum_{i=0}^{r}t_{i}=1)$
. , $\sum_{i=0}^{r}t_{i}x_{i}$ $(t_{0}, \ldots, t_{r})$ $s$ .
$\overline{f}$ : $Xarrow \mathrm{Y}$ $f$ . , $f$
k $\overline{f}$ .
$\rho-$ $f$ : $X(0)arrow \mathrm{Y}$ $E(f)$ :





$e(f)(x)= \frac{1}{2}\sum_{x\in e\in X(1)}|df(e)|^{2}$ $(x\in X(0))$
, $E(f)$
$E(f)= \frac{1}{2}\sum_{x\in F(0)}e(f)(x)$
. $e(f)(x)$ $f$ $x$ [ .
185
, $\mathrm{Y}$ . , $\rho-$
$f$ : $X(0)arrow \mathrm{Y}$ , $f$ $E$ , $f$
$\{f_{t}\}_{-\epsilon<t<\epsilon}$ ( $f_{t}$ : $X(\mathrm{O})arrow \mathrm{Y}$ $k$ , $f_{0}=f$ ) $\frac{d}{dt}E(f_{t})|_{t=0}=0$
. $x\in X(0),$ $y\in(\mathrm{L}\mathrm{k}x)(0)^{4}$ ,
$\overline{f(x)f(y)}=\exp_{f(x)}^{-1}f(y)$ $(\in T_{f(x)}\mathrm{Y})$
.








( $\langle\cdot,$ $\cdot\rangle$ $\mathrm{Y}$ ) , . ( )
3
$\Sigma=\Gamma\backslash X,$ $\mathrm{Y}$ .
$\rho$ : $\Gammaarrow \mathrm{I}\mathrm{s}\mathrm{o}\mathrm{m}(\mathrm{Y})$ . r $f$ : $X(0)arrow \mathrm{Y}$
, k $g:X(0)arrow \mathrm{Y}$ $E(f)\leq E(g)$
.
$\Gamma$ ( ) , $\{\gamma_{1}, \ldots, \gamma_{m}\}$ .





$x$ ( ) .
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(i) $\mathrm{Y}$ r $C$ , $\gamma\in\Gamma\mapsto\rho(\gamma)|_{C}\in \mathrm{I}\mathrm{s}\mathrm{o}\mathrm{m}(C)$
;
(ii) $\mathrm{Y}$ r $F$ , $\mathrm{R}^{k}(k\geq 0)$ .
2. $\Sigma$ , $X,$ $\Gamma$ $\Sigma$ , . $\mathrm{Y}$
, $\rho$ : $\Gammaarrow \mathrm{I}\mathrm{s}\mathrm{o}\mathrm{m}(\mathrm{Y})$ . , $\rho$
, k $f$ : $X(0)arrow \mathrm{Y}$ .
$f_{n}$ : $X(0)arrow \mathrm{Y}(n=1,2, \ldots)$ $k$ , $narrow\infty$
$E(f_{n}) \backslash \inf${ $E(g)|g:X(0)arrow \mathrm{Y}$ k }
.
, $\mathrm{Y}$ k $C$ , $\gamma\in\Gamma\mapsto\rho(\gamma)|_{C}\in \mathrm{I}\mathrm{s}\mathrm{o}\mathrm{m}(C)$
. $\pi$ : $\mathrm{Y}arrow C$ , $p\in \mathrm{Y}$ $p$ $C$
. $\pi$ $\rho(\Gamma)$- , $f_{n}$ $\pi\circ f_{n}$
, $f_{n}$ $C$ . $x_{0}\in X(0)$ . $f_{n}$
$r$ ,
$dc(\rho(\gamma_{i})f_{n}(x_{0}), f_{n}(x_{0}))=dc(f_{n}(\gamma_{i}x_{0}), f_{n}(x_{0}))$ $(i=1, \ldots, m)$
, $\{E(f_{n})\}_{n=1}^{\infty}$ $X$ , $n$ ( $i$ )
. , $\{f_{n}(x_{0})\}_{n=1}^{\infty}$ , $C$
, $\{f_{n}(x_{0})\}_{n=1}^{\infty}$ . $d_{C}(f_{n}(x_{0}), f_{n}(x))$ $n$ [
, $\{f_{n}(x_{0})\}_{n=1}^{\infty}$ , $x\in X(0)$
$\{f_{n}(x)\}_{n=1}^{\infty}$ . , $\{f_{n}\}_{n=1}^{\infty}$
, $f_{\infty}$ : $X(0)arrow C$ . $f_{\infty}$ $k$ ,
.
, $\mathrm{Y}$ r $F$ , $\mathrm{R}^{k}$ . $f_{n}$
$F$ . $F$ $\mathrm{R}^{k}$ .
$V=\{v\in \mathrm{R}^{k}|\tau_{v}\circ\rho(\gamma)=\rho(\gamma)\circ\tau_{v}(^{\forall}\gamma\in\Gamma)\}$
( $\tau_{v}$ $v$ ) , $V^{[perp]}$ $V$ . $x_{0}\in X(0)$
. $n$ ( , $u_{n}\in V$ $f_{n}(x_{0})+u_{n}(=:z_{n})\in V^{[perp]}$ ( ,
$g_{n}=f_{n}+u_{n}$ . $g_{n}$ $\rho-$ $f_{n}$ . $\{z_{n}\}_{n=1}^{\infty}$
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, $z_{\infty}\in V^{[perp]}(\infty)$ . v\in V $z_{\infty}$
. $\gamma\in\Gamma$
$d_{\mathrm{R}^{k}}(\rho(\gamma)f_{n}(x_{0}), f_{n}(x_{0}))=d_{\mathrm{R}^{k}}(f_{n}(\gamma x_{0}), f_{n}(x_{0}))$
, $n$ . ,
$d_{\mathrm{R}^{k}}(\rho(\gamma)f_{n}(x_{0})+u_{n}, f_{n}(x_{0})+u_{n})=d_{\mathrm{R}^{k}}(\rho(\gamma)z_{n}, z_{n})$
. , \rho (\gamma )z\infty =z , $\tau_{v}\circ\rho(\gamma)=\rho(\gamma)\circ\tau_{v}$ . $\gamma$
, $v\in V$ . , $\{z_{n}=g_{n}(x_{0})\}_{n=1}^{\infty}$
, $\{g_{n}\}_{n=1}^{\infty}$ k
. ( )
$f_{n}$ : $X(0)arrow \mathrm{Y}(n=1,2, \ldots)$ k , $f_{n}$
$f_{\infty}$ : $X(0)arrow \mathrm{Y}$ . $\overline{f_{n}},$ $\overline{f_{\infty}}$ : $Xarrow \mathrm{Y}$ $f_{n},$ $f_{\infty}$
. , $\{\overline{f_{n}}\}_{n=1}^{\infty}$ $X$
$\overline{f_{\infty}}$ . . $s\subset X$
, $x_{0},$ $\ldots,$ $x_{r}$ . , $n$ $\overline{f_{n}}|_{\epsilon}$ ,
$c(r)_{0\leq} \max_{\dot{l}<j\leq \mathrm{r}}d_{\mathrm{Y}}(\overline{f_{n}}(x:),\overline{f_{n}}(x_{j}))$
( $\mathrm{c}.\mathrm{f}$. $[7$ , Proposition 252]). $\{E(f_{n})\}_{n=1}^{\infty}$ ,
$\{\overline{f_{n}}\}_{n=1}^{\infty}$ . , $x\in X$
( , $x\in X(0)$ ) $\{\overline{f_{n}}(x)\}_{n=1}^{\infty}$ .
, $\{\overline{f_{n}}\}_{n=1}^{\infty}$ . , $\{\overline{f_{n}}\}_{n=1}^{\infty}$
, $\phi_{\infty}$ : $Xarrow \mathrm{Y}$ $X$
. $\phi_{\infty}$ . $\phi_{\infty}|_{X(0)}=f_{\infty}$
, $\phi_{\infty}=\overline{f_{\infty}}$ .
4
, $\mathrm{Y}$ . $\Sigma=\Gamma\backslash X$




$xCX(0)$ $y,$ $z\mathrm{C}(\mathrm{L}\mathrm{k}x)(0)$ t , $\{y, z\}\in X(\mathfrak{y}$ $\{y, z\}\epsilon$
$(\mathrm{L}\mathrm{k} x)(\mathfrak{y}$ .




$\frac{1}{2}\sum_{y\in(\mathrm{L}\mathrm{k}x)(0)y’\in(\mathrm{L}\mathrm{k}x}\sum_{)(0)\cap(\mathrm{L}\mathrm{k}y)(0)}(|\overline{f(y)f(y’)}|2 -| \vec{f(x)f(y)}-\overline{f(x)f(y’)}|^{2})]$ (1)
,
$N_{2}(x, y)$ $=$ $\#\{s\in X(2)|\{x, y\}\subset s\}$
$=$ $\#\{e\in(\mathrm{L}\mathrm{k}x)(1)|y\in e\}$
.
$| \Delta f(x)|^{2}=\sum_{y\in(\mathrm{L}\mathrm{k}x)(0)}[|\vec{f(x)f(y)}|^{2}+\sum_{y’\in(\mathrm{L}\mathrm{k}x)(0),y’\neq y}$ (f x)\sim (y\mbox{\boldmath $\delta$}, $\overline{f(x)f(y’)}\rangle]$
,
$|\triangle f(x)|^{2}-$ ((1) [] 1 $+$ 2 )
$=$ $\sum_{y\in(\mathrm{L}\mathrm{k}x)(0)}[-\frac{N_{2}(x,y)}{2}|\vec{f(x)f(y)}|^{2}+,\sum_{y\in(\mathrm{L}\mathrm{k}x)(0)\cap(\mathrm{L}\mathrm{k}y)(0)}\langle\vec{f(x)f(y)},\overline{f(x)f(y’)}\rangle]$
. , (1) $[]$ 3 ,




$\sum_{x\in F(0)}\sum_{y\in(\mathrm{L}\mathrm{k}x)(0)}\sum_{\psi\in(\mathrm{L}\mathrm{k}x)(0)\cap(\mathrm{L}\mathrm{k}y)(0)}(|\overline{f(y)f(y’)}|2 -| \overline{f(x)f(y)}|2 -| \overline{f(x)f(y’)}|^{2})$
$=$ -
$\sum_{x\in F(0)}\sum_{y\in(\mathrm{L}\mathrm{k}x)(0)}N_{2}(x, y)|\overline{f(x)f(y)}|^{2}$ (2)
.
$\vec{X}(r)$ $r$ . $\vec{X}(r)$ $(x_{0}, \ldots, x_{f})$
. $\Gamma$ $\vec{X}$ (r) . , $X$
$\vec{\mathcal{F}}(2)=\{(x,y, y’)|x\in \mathcal{F}(0), y\in(\mathrm{L}\mathrm{k}x)(0), y’\in(\mathrm{L}\mathrm{k}x)(0)\cap(\mathrm{L}\mathrm{k}y)(0)\}$
, $\vec{X}(2)$ $\Gamma$- . , (2)
$\sum_{x\in F(0)y\in(}\sum_{\mathrm{L}\mathrm{k}x)(0)y’\in(\mathrm{L}\mathrm{k}x}\sum_{)(0)\cap(\mathrm{L}\mathrm{k}y)(0)}(|\overline{f(y)f(y’)}|2 -| \vec{f(x)f(y)}|2 -| \overline{f(x)f(y’)}|^{2})$
$=$
,





$=$ $\{(x, y’, y)|(x, y, y’)\in\vec{\mathcal{F}}(2)\}$
$\vec{F’}(2)$
$=$ $\{(y, y’, x)|(x, y, y’)\in\vec{\mathcal{F}}(2)\}$
. $\vec{\mathcal{F}’}(2),\vec{\mathcal{F}’’}(2)$ $\vec{X}(2)$ $\Gamma$- , $f$ r
, .
$\sum_{x\in F(0)y\in(}\sum_{\mathrm{L}\mathrm{k}x)(0)y’\in(\mathrm{L}\mathrm{k}x}\sum_{)(0)\cap(\mathrm{L}\mathrm{k}y)(0)}(|\overline{f(y)f(y’)}|2 -| \vec{f(x)f(y)}|2 -| \overline{f(x)f(y’)}|^{2})$
$=$ –
$\sum_{(x,y,y\prime)\in\vec{F}(2)}|\vec{f(x)f(y)}|^{2}=-$
$\sum$ $\sum$ $\sum$ $|\overline{f(x)f(y)}|^{2}$
$x\in \mathcal{F}(0)y\in(\mathrm{L}\mathrm{k}x)(0)y’\in(\mathrm{L}\mathrm{k}x)(0)\cap(\mathrm{L}\mathrm{k}y)(0)$
$=$ – $\sum$ $\sum$ $N_{2}(x,$ $y)|\overline{f(x)f(y)}|^{2}$
$x\in F(0)y\in(\mathrm{L}\mathrm{k}x)(0)$
. (2) . ( )
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(1) $[]$ 3 $|\overline{f(x)f(y)}-\overline{f(x)f(y’)}|$ $T_{f(x)}\mathrm{Y}$
$\exp_{f(x)}^{-1}(f(y))$ $\exp_{f(x)}^{-1}(f(y’))$ . $\mathrm{Y}$ ,






$G=PGL(3, \mathrm{Q}_{p})$ , $X=PGL(3, \mathrm{Q}_{p})/PGL(3,- \mathrm{Z}_{p})$
. $\mathrm{Z}_{p}$ $p$ . $X$ 2
. , , (
) , (
) . $X$ ,
, ,
( $\overline{A_{2}}$ ) .
191
Type $\overline{A_{2}}$
$p=2$ , $X$ :
$\Gamma$ $G$ , $X$ 5 .
$\Gamma\backslash X$ .
4. $\Gamma$ , $\mathrm{Y}$ ( ,
) . , $\rho:\Gammaarrow \mathrm{I}\mathrm{s}\mathrm{o}\mathrm{m}(\mathrm{Y})$ ,
$\rho(\Gamma)$ $\mathrm{Y}$ 1 .
2 , k $f$ : $X(0)arrow \mathrm{Y}$ . $f$ 3
$5\Gamma$ $X$ , $\gamma\in\Gamma(\gamma\neq e)$ $x\in X(0)$ $\gamma(\mathrm{S}\mathrm{t}x)\cap \mathrm{S}\mathrm{t}x=\emptyset$
. , St $x$ $x$ .
192
. $f$ (1) 0 . (1) $[]$ 3 , 3
. (1) $[]$ 1 2





, $f$ (1) . , $f$
, . ( )
. $T_{f(x)}\mathrm{Y}=\mathrm{R}$
. , $N:=\#(\mathrm{L}\mathrm{k}x)(0)=2(p^{2}+p+1),$ $m:=N_{2}(x, y)=p+1$ ,
2 ( $N$ ) $B= \frac{m}{2}I+J-A$ . , $I$
, $J$ 1 , $A$ $\mathrm{L}\mathrm{k}x$ . $\mathrm{v}_{0}={}^{t}(1,1, \ldots, 1)$
$J\mathrm{v}_{0}=N\mathrm{v}_{0},$ $A\mathrm{v}_{0}=m\mathrm{v}_{0}$ . , $m$ $A$ , 1
. , $\mathrm{v}_{0^{[perp]}}$ $J=0$ , $B$ $\frac{m}{2}-\lambda_{1}(\lambda_{1}$ $A$ $m$
) . , $\lambda_{1}=\sqrt{m-1}$ (Feit-Higman [2])
, $\frac{m}{2}-\lambda_{1}>0$ .
, $\Gamma$ $X$ .
, , .
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